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Introduction

Black lung is, and has been, a prob lem for min ers. Con di tions have
im proved but the risk to min ers re mains. This book let is part of the
MSHA cam paign to end black lung and sili co sis, now and for ever.
En force ment, new tech nol ogy, and a bet ter sys tem of moni tor ing
are all part of the ef fort. But an edu cated min ing com mu nity, where
every one of us takes the steps to pre vent dust dis eases, is the criti cal
fac tor in elimi nat ing black lung and sili co sis mine by mine, sec tion
by sec tion, and miner by miner.

“Among other things, it is the pur pose of this ti tle to
pro vide, to the great est ex tent pos si ble, that the work ing
con di tions in each un der ground coal mine are suf fi ciently
free of res pirable dust con cen tra tions in the mine at mos -
phere to per mit each miner the op por tu nity to work un der -
ground dur ing the pe ri od of his en tire adult work ing life
with out in cur ring any dis abil ity from pneu mo co nio sis or
any other occupation- related dis ease dur ing or at the end of
such pe ri od.”

Ti tle II, Sec tion 201(b) - Fed eral Mine Safety and Health
Act of 1977
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Many min ers are po ten tially ex posed to the haz ard of breath ing
res pirable dust. Ac tual ex po sure is based on the con cen tra tion of
dust in the air and the length of time spent in the dusty con di tions.

Coal Mine Dust
Every time coal is bro ken from the seam, coal mine dust is gen er ated.
It’s also re leased dur ing blast ing, drill ing, or trans por ta tion. Con tinu -
ous min ing and long wall op era tions pro duce mas sive amounts of
coal as well as coal mine dust, some of it res pirable. Coal dust con -
tains more than 50 dif fer ent ele ments and their ox ides, and its min eral 
con tent var ies from seam to seam. Stud ies show that the hard ness of
coal plays a part in the amount of dust  lib er ated in min ing and in flu -
ences the ap proaches used in dust con trol.

Sources of Coal Dust In Un der ground Coal Mines

The con tinu ous miner,
shut tle cars, and roof
bol ter are the ma jor dust 
gen era tion sources in a
con tinu ous min ing op -
era tion. Feeder break ers,
con vey ors, and outby
equip ment also pro duce
dust.



Long wall min ing sys tems have been used over seas for many years,
but made their first mod ern ap pear ance in the U.S. in 1960 in a coal
mine in south ern West Vir ginia. To day, long wall min ing ac counts
for ap proxi mately 40 per cent of the coal pro duced in un der ground
mines in the United States. A typi cal long wall sys tem has five
sources of dust. These sources are the shearer/plow, stage loader/
crusher, roof sup ports, con vey ors, and outby equip ment. The shearer/
plow and stage loader/crusher are the ma jor dust sources on a
longwall in stal la tion. 

Sources of Coal Dust At Sur face Coal Mines

At sur face mines, drill ing, blast ing, and crush ing are the ma jor
sources of coal dust. Op era tion of heavy equip ment such as load ers,
shov els, doz ers, dra gli nes, and haul trucks also pro duces dust. Dust
on road ways and around stock piles and load ing op era tions is of ten a 
prob lem.

Sil ica Dust
Each year, ac cord ing to the Cen ter for Dis ease Con trol/Na tional In -
sti tute for Oc cu pa tional Safety and Health (CDC/NIOSH), more than 
one mil lion min ers and other work ers are ex posed to dan ger ous lev els 
of the dis abling dust sil ica. Sil ica, or sili con di ox ide (SiO2), the agent
re spon si ble for sili co sis, is formed when oxy gen com bines with sili -
con. Sil ica ex ists in two pri mary forms — crys tal line and non crys tal -
line (amor phous). Crys tal line sil ica, also called free sil ica, is most
com monly found in the form of quartz in nearly all min eral de pos its.
Quartz is found in com mon rocks such as gran ite, sand stone, lime -
stone, shale, and traprock. It is the prin ci pal com po nent of sand and
oc curs in many soils.

High sil ica ex po sures may oc cur when min ers re move the over bur -
den or tun nel through rock to get to the coal they want to mine.



Sources of Silica Dust in Coal Mines

People can be exposed to silica while tunneling, preparing longwall

panels, and during entry development. Different parts of the under-

ground coal mining cycle such as continuous mining, drilling,

shooting, loading, haulage, and supporting the roof put silica into the

air. Those who work as continuous miner operators, continuous

miner helpers, and roof bolters are most likely to have excessive ex-

posures to silica. Surface miners can be exposed to silica from drill-

ing, shooting, and haulage. Preparation plants are another source of

potential exposure to silica, especially in areas where coal is being

sized, blended, or stockpiled.

What Dust Can Do To You

Dust Overwhelms the Body's Defense Systems

Every time we breathe in, air and the dust it carries pass through

the entrance to the respiratory system � the nose and mouth. Both

have moist linings that trap the largest dust particles which are



sneezed/blown/spit out or swal lowed. Air then passes through the
wind pipe (tra chea) into the bron chial tubes (bron chi). In these tubes a
mu cus blan ket mois tens the air, pre vent ing the walls from dry ing out.
It also traps par ti cles that get past the nose and mouth. Spe cial cells
with whip- like pro jec tions (cilia) move the trapped par ti cles up the
larger air tubes to the mouth where they will be swal lowed or spit out.
The cilia and mu cus blan ket are called the mu co cili ary es ca la tor.

Par ti cles that get past the mu co cili ary es ca la tor are called res pirable,
and are gen er ally less than 10 mi crons (µ) in di ame ter. A mi cron is
about one twenty- five thou sandth of an inch. (Note: A  hu man hair is
about 40 mi crons in di ame ter.) These par ti cles, which are in visi ble to
the na ked eye, move through smaller and smaller tubes called bron -
chi oles, fi nally end ing in al veo lar sacs and al ve oli (air sacs). Re -
mem ber — when you see dust in the air, there's a lot more that's
in visi ble and res pirable!

Ex change of oxy gen and car bon di ox ide takes place in our more than
300 mil lion al ve oli, which have walls so thin that gases can eas ily
pass through. The en tire blood vol ume of the body (ap proxi mately 5
li ters) passes through the lungs each minute when we are rest ing.
Spe cial cells called macro phages, which are part of the lungs’ de -
fenses, en gulf some of the par ti cles that make it to the al ve oli. When
there is too much dust the number of macro phages builds up to the
point that they can not pass out of the bron chi oles to be cleared. Par ti -
cles be gin to build up in the air sacs in ter fer ing with the oxygen-
 carbon di ox ide ex change. Even tu ally these res pirable par ti cles cause
scar ring (fi bro sis) in the air sacs mak ing it very hard to breathe. Dis -
eases that cause this scar ring are called pneu mo co nio ses.

What is Coal Work ers’ Pneu mo co nio sis (CWP)?1

Ac cord ing to CDC/NIOSH stud ies, from 1968- 1992, al most 60,000
work ers died of black lung and re lated com pli ca tions. It is the most
wide spread dis ease caused by min eral dusts through out the world.
1 CWP is a medi cal term, black lung is a so cial term. These terms are of ten used
  interchangeably.



While black lung was not
of fi cially rec og nized in the
United States un til 1969
(with the pas sage of the Coal
Act), it was di ag nosed as
long ago as 1831.

Black lung/CWP is caused
by the breath ing in and
buildup of res pirable coal
mine dust in the lungs. The
Black Lung Bene fits Re -
form Act of 1977 de fines
pneu- moconiosis as “a
chronic dust dis ease of the
lung and its se quelae, in -
clud ing res pi ra tory and pul -
mo nary im pair  ments,
aris ing out of coal mine
em ploy ment.” 

CWP is a chronic dis ease
which de vel ops over years
of ex po sure. It cov ers a wide
range of ill ness in clud ing breath ing and heart prob lems. It is usu ally
di ag nosed based on x- ray find ings and a his tory of work in coal
mines.

Sim ple CWP shows up as small spots less than 10 mil li me ters (mm)
on a chest x- ray. It is due to the col lec tion of coal dust around the
res pi ra tory bron chi oles, which con tain al ve oli. With con tinu ing
ex po sure more dust is de pos ited and le sions called macu les are
formed. These are typi cal of CWP. Coal macu les are ac tu ally macro -
phages loaded with dust, mostly found around the res pi ra tory bron -
chi oles. 

A miner with sim ple CWP may not seem sick, so x- rays and a
detailed his tory of work in coal mines are im por tant in mak ing an
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early di ag no sis. If the dis ease is de tected early and the worker re -
moved to a less dusty at mos phere, lung dam age may be halted. Re -
cent stud ies, how ever, in di cate that CWP can prog ress even af ter
ex po sure has stopped. There is no cure for CWP. Pre ven tion is the
only an swer!

Com pli cated CWP oc curs if the miner con tin ues to be ex posed to res -
pirable coal mine dust, caus ing scar tis sue to form in the lungs. On
autopsy it ap pears as large black nod ules and black lung tis sue, while
on an x- ray the dis ease ap pears as large spots. A miner with com pli -
cated CWP will feel short of breath on ex er tion and have a per sis tent
cough. The miner may also be awak ened by night sweats.

As the dis ease pro gresses, the short ness of breath gets much worse.
Even tu ally the miner can not work or per form sim ple eve ry day ac tivi -
ties. Other symp toms in clude:

• chest pain
• cough ing blood
• weight loss

The heart  be comes en larged and heart fail ure is a likely re sult. The
miner might also  die from pneu mo nia or other in fec tions that at tack
the weak ened lungs.

Sili co sis
Res pirable crys tal line sil ica dust (pri mar ily quartz) is re spon si ble for
an other pneu mo co nio sis called sili co sis. 

At least 100,000 work ers are at a high risk of de vel op ing the com -
pletely pre vent able dis ease sili co sis. More than 250 work ers die with  
sili co sis every year. A good oc cu pa tional health pro gram with a fo cus 
on con trol of sil ica dust and edu ca tion can help us turn these sta tis tics
around. 

Sili co sis is a lung dis ease caused by breath ing dust con tain ing res -
pirable sil ica par ti cles. When these tiny par ti cles reach the deep part
of the lungs, they are en gulfed by macro phages, which burst apart



be cause of the ir ri tat ing ef fects of the sil ica. The sil ica builds up in the 
lungs and scar tis sue forms, re sult ing in fi bro sis. The lungs be come
stiff and must work harder to get the nec es sary oxy gen from air. Even
when a worker is re moved from ex po sure, sili co sis can con tinue to
prog ress. As with black lung, pre ven tion is ab so lutely nec es sary.

There are three types of sili co sis: chronic, ac cel er ated, and acute.
Chronic sili co sis is the most com mon form of the dis ease. It is caused 
by long-term ex po sure to crys tal line sil ica at rela tively low lev els. It
may not show up for 10 years or more. Early on, the miner may have
no symp toms and the dis ease of ten won’t show up on an x- ray. As the
dis ease gets worse, the miner may feel short of breath or have a fe ver.
Gradu ally, sili co sis de stroys breath ing abil ity and makes min ers
more sus cep ti ble to other lung dis eases. For ex am ple, work ers with
sili co sis have higher rates of tu ber cu lo sis be cause the sili co sis weak -
ens the lungs’ de fenses against in fec tion. 

When the fi bro sis spreads through out the lungs re strict ing their func -
tion, the heart must work harder to move blood through out the body.
This can in crease the risk of heart dis ease for min ers with chronic sili -
co sis.

Ac cel er ated sili co sis re sults from ex po sure to high con cen tra tions of
crys tal line sil ica and de vel ops 5 to 10 years af ter the ini tial ex po sure.



Acute sili co sis can oc cur
in min ers ex posed to very
high dust lev els, par ticu -
larly among work ers who
pro duce finely ground sil -
ica – sand blas ters, tun -
nelers, and rock drill ers –
es pe cially if the ma te rial
drilled is sand stone or other 
ma te rial with a high sil ica
con tent. Un like chronic sili -
co sis, acute sili co sis de vel -
ops rap idly, usu ally af ter
months (not years) of ex po -
sure. There are also his tori -
cal re ports of the dis ease
de vel op ing af ter only
weeks of in tense ex po sure,
with death re sult ing very
quickly. 
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Min ers who work in dusty con di tions should con sid er them selves po -
ten tially ex posed to res pirable dust when there are:

• In ade quate dust con trol meas ures

• In ade quate res pi ra tory pro tec tion

7KH�1D�WLRQDO�,Q�VWL�WXWH�IRU�2F�FX�SD�WLRQDO�6DIHW\�DQG�+HDOWK��1,26+�
DOVR�SRLQWV�RXW�WKDW�HI�IRUWV�WR�SUH�YHQW�VLOL�FR�VLV��DV�ZHOO�DV�RWKHU�GXVW�GLV��
HDVHV��PD\�EH�LQ�DGH�TXDWH�LI�WKHUH�LV�

• Lack of aware ness about the sources of dust ex po sure, the na ture 
of sili co sis, and the causes of the dis ease

• Lack of ade quate medi cal screen ing and moni tor ing pro grams

• Lack of ade quate air moni tor ing pro grams for res pirable dust

´���$PHUL�FD·V�ZRUVW�LQ�GXV�WULDO
GLV�DV�WHU�µ

6LOL�FR�VLV� ILUVW� UH�FHLYHG� ZLGH�VSUHDG
SXE�OL�F�DW�WHQ�WLRQ� LQ������ZKHQ�PRUH
WKDQ�����PHQ�GLHG�QHDU�WKH�WRZQ�RI
*DXOH\�%ULGJH�:HVW�9LU�JLQLD��DV�D�UH��
VXOW�RI�EUHDWK�LQJ� LQ�VLO�LFD�GXVW�� 7KHVH
PHQ�ZRUNHG�DW� WXQ�QHO�LQJ� WKURXJK�D
PRXQ�WDLQ�RI�DO�PRVW�SXUH�VLO�LFD��DQG
HYHQ�WKRXJK�WKH�KHDOWK�HI�IHFWV�RI�VLO��
LFD�H[�SR�VXUH�KDG�EHHQ�GRFX�PHQWHG�
IRU�GHF�DGHV��QR�SUH�FDX�WLRQV�DJDLQVW
WKH� GXVW� H[�SR�VXUHV� VXFK� DV� YHQ�WL�OD��
WLRQ��ZHW�GULOO�LQJ�RU�UHV�SL�UD�WRU�XVH�ZHUH
WDNHQ��7KH�LQ�FL�GHQW�SURPSWHG�D�PD��
MRU� FRQ�JUHV�VLRQDO� LQ�YHV�WL�JD�WLRQ� LQ
�����
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“The old men; they have a hard time breath ing
... I can see it in their faces.”

“Most of the peo ple I know that had sili co sis are
no longer with us.”

“His lungs are done — the doc tors can't do any -
thing with them.”

“There's dust in my lungs — the doc tor said
work ing with out pro tec tion would only make
it worse.”

“It's af fected my work — I take short cuts when -
ever I can.”

“I can't hunt or walk like I used to.”

“I used to weigh 255, now I'm down to 165.”

“It's worked on me and my fam ily a lot. I can't
do the things I want to for them.”

“Peo ple in their 30s and younger can get it.”

“It does n't get any bet ter; it just gets worse and
it does n't go away.”

�76�016�(14�;17^

Quotes taken from MSHA videotape, “What Does the Term Silicosis
Mean to You?”
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The se ver ity of black lung or sili co sis is di rectly re lated to the amount
of dust de pos ited in the lungs. There fore, pre ven tion de pends on lim -
it ing the amount of dust breathed by min ers. An ef fec tive pre ven tion
pro gram re quires:

• use of en gi neer ing con trols to re duce worker ex po sures

• train ing of work ers on the haz ards of res pirable coal mine dust
and sil ica, con trol meas ures, and proper sam pling pro ce dures

• sam pling of work place air to de ter mine dust lev els and moni tor
the ef fec tive ness of en gi neer ing con trols

• res pi ra tory pro tec tion pro gram

• medi cal screen ing to iden tify min ers who have early evi dence of 
the de vel op ment of res pi ra tory dis eases 

Con trols
As min ing meth ods have changed and be come more mecha nized,
dust con trols have also changed. How ever, the ma jor con trol meth -
ods for dust in min ing op era tions con tinue to be wa ter, ven ti la tion
sys tems, and iso la tion of min ers from the haz ards through work prac -
tices and use of re mote con trol plus en vi ron mental cabs and con trol
rooms in sur face min ing.



Wa ter

• Pre vent dust from be ing gen er ated by in tro duc ing wa ter dur ing
drill ing or roof bolt ing.

• Wet ma te ri als as they are cut and re moved to pre vent dust from
be com ing air borne —  e.g., by con trol ling the air flow pat terns at 
and near the face to mini mize dust roll back, and by dust knock -
down (air borne cap ture or scrub bing of air borne dust from the
air).

• En close crush ers and trans fer points and add wa ter sprays to re -
duce ma jor dust sources in outby ar eas.

• Wa ter haul roads.

• Use dust col lec tors such as scrub bers on con tinu ous min ers and
long wall shears. 

Ven ti la tion

• Im prove the qual ity and quan tity of face ven ti la tion.

• In crease ven ti lat ing air if the air cur rent is be low op ti mal rates.

• In stall cur tains to in crease for ward air ve loc ity over the op era -
tor and pre vent dust roll back.

• Put pas sive bar ri ers over the dust cloud at the long wall face
which sepa rates the air into two sepa rate splits.

• Use dust col lec tors on roof bol ters or change roof bolt ing sys -
tem.

• Keep the bol ter up wind of the miner. 

• In long wall op era tions, util ize a shearer- clearer that uses the air
mov ing quali ties of nor mal wa ter sprays to con fine the dust
cloud and move it away from the op era tor.

• In long wall op era tions, use ho mo tro pal ven ti la tion (cours ing
the air in the same di rec tion as ma te rial trans port), and use the
tail en try as an aux il iary in take.



Other Con trols

• Use re mote con trols and lo cate op era tor up wind of the dust
source — com monly used in con tinu ous and long wall min ing
sys tems.

• In stall en vi ron mental cabs on sur face equip ment.

• Mod ify cut ting se quences to keep work ers up wind of face.

• Im prove de sign of bits — stud ies by NIOSH show that chang -
ing bits can re duce the amount of dust pro duced; also main tain
bits in good con di tion.

• In crease depth of the cut on long wall.

• On con ven tional and con tinu ous min ing sec tions, mine in seam
(pre vents tak ing top and bot tom thus re duc ing po ten tial sil ica
ex po sure).

• Main tain dust scrub ber duct work, sprays, fil ters, sump, and air
ve loc ity.

Train ing
Min ers need to be in formed about the haz ards they are po ten tially ex -
posed to through for mal and in for mal train ing, pro vi sion of writ ten
ma te ri als, or through post ing of bul le tins, MSHA Alerts, fact sheets,
and warn ing signs.

Train ing should in clude meas ures work ers can take to pro tect them -
selves and in for ma tion on le gal re quire ments for sam pling, on- shift
ex ami na tions, con trols, etc.

Sam pling Pro gram
The two rea sons for moni tor ing the work place are:

• to meas ure the level of a par ticu lar con tami nant to which work -
ers may be ex posed, and

• to de ter mine the ef fec tive ness of any con trol meas ures in place.



To en sure this, sam ples must rep re sent ac tual ex po sures. The cur rent
res pirable dust con trol pro gram re quires that MSHA and the mine op -
era tor do moni tor ing, but the op era tor has pri mary re spon si bil ity for
dem on strat ing that all min ers work in an en vi ron ment that is free of
ex ces sive lev els of res pirable dust. A brief de scrip tion of the key ele -
ments of the pro gram fol lows.

Op era tor’s Sam pling

Each mine op era tor is re quired
to col lect a pre scribed number
of full- shift res pirable dust
sam ples on a bi monthly ba sis
and sub mit them to MSHA for
proc ess ing and analy sis to de -
ter mine com pli ance with the
res pirable dust stan dard. These
sam ples are re quired to be col -
lected by cer ti fied per sons — in di vidu als who have passed a writ ten
ex ami na tion ad min is tered by MSHA. Af ter sam ples have been
col lected, cer ti fied per sons are re quired to fill out the dust data card
pro vided by the manu fac turer with each fil ter cas sette. They iden tify
the mine, de scribe the type of sam ple taken, re port the pro duc tion
level dur ing sam pling, and in clude their sig na ture and cer ti fi ca tion
number.

The sam pling de vice is re quired to be op er ated “por tal to por tal.”
That is, the de vice stays with the miner dur ing the en tire shift or for
eight hours, which ever time is less. Sam pling must also be con ducted
with ap proved sam pling equip ment that is prop erly cali brated and
main tained by per sons cer ti fied to per form that task. The equip ment
must be ex am ined by a cer ti fied per son prior to the be gin ning of the
sam pling shift, at least once dur ing the sec ond hour of sam pling, and
again dur ing the last hour.

Un der ground coal mine op era tors are re quired to col lect and sub mit
two dif fer ent types of res pirable dust sam ples on a bi monthly ba sis:
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Des ig nated Oc cu pa tion (DO) sam ples and Des ig nated Area (DA)
sam ples. A Des ig nated Oc cu pa tion is the work po si tion that has been
de ter mined by MSHA to have the great est res pirable dust con cen tra -
tion. If such oc cu pa tions are in com pli ance, then oth ers ex posed to
lower con cen tra tions will also be in com pli ance with the stan dard.

Dur ing each bi monthly pe ri od, mine op era tors are re quired to col lect
and sub mit five DO sam ples for each min ing unit. An op era tor who is
found to be in vio la tion is is sued a ci ta tion and must take steps to re -
duce the dust level. 

The op era tor is also re quired to col lect sam ples from each Des ig nated 
Area. These lo ca tions are se lected so that the en vi ron ment where
min ers nor mally work or travel is moni tored for com pli ance with the
ap pli ca ble dust stan dard. Op era tors are re quired to col lect and sub mit 
one sam ple from each DA dur ing each bi monthly pe ri od; if any of
these sam ples ex ceed the ap pli ca ble res pirable dust stan dard, MSHA
no ti fies the op era tor of this find ing.

The op era tor’s ap proved ven ti la tion sys tem and meth ane and dust
con trol plan is re quired to iden tify the spe cific lo ca tions in the mine
where area sam ples are to be taken.

In ad di tion, mine op era tors are re quired to col lect and sub mit a bi -
monthly sam ple from every “Part 90” miner they em ploy. If any of
these sam ples ex ceed the ap pli ca ble stan dard of 1.0 mg/m3, the op -
era tor is re quired to sub mit ad di tional sam ples col lected on five con -
secu tive pro duc tion shifts or days, which are used by MSHA to make
a com pli ance de ter mi na tion.

Op era tors must trans mit all sam ples col lected to MSHA within
twenty- four hours af ter the end of the sam pling shift, and each sam ple 
trans mit ted to MSHA must be ac com pa nied by a prop erly com pleted
dust data card.

Af ter MSHA has proc essed the sam ples, the op era tor is pro vided
with a res pirable dust sam ple data re port, which con tains the re sults
of every sam ple sub mit ted.  The op era tor is re quired to post this



re port on the mine bul le tin board for a pe ri od of thirty- one days to
pro vide min ers ready ac cess to cur rent in for ma tion on res pirable dust
con di tions in the mine. If a miner jots down the fil ter cas sette number
when wear ing a dust pump, he or she can check out the posted sam -
pling re sults for the pump they were wear ing.

Op era tors are also re quired to re port to MSHA in writ ing any changes 
in the op er at ing status of the mine, min ing unit, or des ig nated area
that af fects the sam pling re quire ments, within three work ing days
af ter the change oc curs.

MSHA’s Sam pling Pro gram

Regu la tions re quire mine op era tors to main tain dust con cen tra tions
at or be low the ap pli ca ble stan dard in the mine. MSHA con ducts
dust sam pling at a va ri ety of un der ground and sur face lo ca tions
to de ter mine if the mine at mos phere meets the es tab lished stand-
ards. Many sam ples col lected by MSHA are ana lyzed for both coal 
mine and sil ica dust.

Un der ground

MSHA col lects res pirable dust sam ples on each ac tive work ing sec -
tion four (4) times each year. The oc cu pa tions typi cally sam pled in -
clude such jobs as con tinu ous miner op era tor, long wall shear op -
era tor, roof bol ter, etc. One oc cu pa tion on each sec tion has been se -
lected by MSHA as the Des ig nated Oc cu pa tion (DO) which is the oc -
cu pa tion MSHA has de ter mined is most likely ex posed to the
high est dust lev els. MSHA also col lects sam ples from ar eas outby
the ac tive sec tion, such as belt trans fer points, ro tary dumps, and
crush ers, to de ter mine that res pirable dust con cen tra tions are main -
tained at or be low the ap pli ca ble stan dard. Many of these outby ar eas
are se lected as Des ig nated Area (DA) sam ple points which must be
moni tored by the mine op era tor’s sam pling as well.

Sur face

MSHA col lects res pirable dust sam ples at each ac tive sur face
mine and sur face fa cil ity two (2) times each year. The oc cupations



typi cally sam pled in clude such jobs as high wall drill op era tor, bull -
dozer op era tor, end loader op era tor, etc. Some ar eas have been se -
lected as a Des ig nated Work Po si tion (DWP) which is a sur face area
MSHA has de ter mined is most likely ex posed to high dust lev els.
These DWP sam ple points must be moni tored by the mine op era -
tor’s sam pling as well. Sam pling is con ducted dur ing dry pe ri ods
to ac cu rately de ter mine the dust con cen tra tions to which min ers
are nor mally ex posed.

Sur face fa cili ties (ex cept prepa ra tion plants) and sur face ar eas of
un der ground mines with no ac tive des ig nated work po si tions and
fewer than 20 em ploy ees are sam pled by MSHA an nu ally.

Re quest for In spec tion

Un der Sec tion 103(g) of the Act, at any time any per son may, and
is en cour aged to, no tify MSHA of any vio la tion of the Act or safety or 
health stan dards — for ex am ple, po ten tial over ex po sure to dust — 
or of an im mi nent dan ger. No tice may be given by tele phone, let ter,
or word of mouth to any MSHA in spec tor or of fice. If cir cum -
stances war rant, MSHA will then in spect the mine to see whether or
not the vio la tion or dan ger ac tu ally ex ists.

Sam pling Equip ment

Ex po sure lev els should be moni tored us ing ap proved equip ment that
se lec tively col lects a sam ple of the res pirable frac tion of the dust in
the breath ing zone of the worker. Rou tine moni tor ing is cru cial if
op era tors are to iden tify ma jor sources of res pirable dust ex po sure.
On go ing moni tor ing of the work place air also helps the op era tor de -
ter mine if en gi neer ing and work prac tice con trols are ef fec tive. 

The sam pling setup for moni tor ing res pirable dust con sists of:

• a sam pling pump
• a fil ter cas sette
• sam pling head as sem bly with a cy clone
• tub ing and clips



The pump has a re charge able bat tery and main tains air flow at a pre-
de ter mined rate of 2.0 li ters per minute. There are a number of per-
sonal sam pling pumps on the mar ket. They have simi lar con struc tion
and op er ate in a simi lar man ner. Ba si cally, air is drawn through the
sam pling train, first through the 10 mm cy clone (size se lec tor) where
non respirable par ti cles are sepa rated out as the air spins through the
cy clone, then through the fil ter where res pirable par ti cles are de -
pos ited.

Af ter sam pling (usu ally for
a full shift) the fil ter cas sette 
is ana lyzed at the MSHA
labo ra tory to de ter mine the
con cen tra tion of res pirable
dust and the por- tion that is
crys tal line sil ica.

Note that only sam pling sys tems ap proved for coal dust sam pling can
be used to sam ple for res pirable coal mine dust, and they must be op -
er ated, cali brated, and main tained by cer ti fied per sons.

When sam pling is con ducted, you want to show that res pirable coal
mine dust and sil ica lev els are at a mini mum lower than the MSHA
per mis si ble ex po sure limit. 



For res pirable coal mine dust, the al low able stan dard is 2.0 mil li -
grams of dust per cu bic me ter of air (2.0 mg/m3), or 1 mg/m3 for Part
90 min ers and within 200 feet outby the work ing faces of each sec tion 
in the in take air way. When the dust con tains more than 5% sil ica the
ap pli ca ble stan dard is de ter mined by the for mula:

10 mg/m3

% quartz

(Ex am ple ³�10% quartz would re sult in the fol low ing: 10 mg/m3

di vided by 10% quartz = 1.0 mg/m3. The ap pli ca ble stan dard would
be 1.0 mg/m3.)

Res pi ra tory Pro tec tion
MSHA regu la tions re quire that mine op era tors make avail able to
min ers ap proved res pi ra tors when any area is found to ex ceed the
ap pli ca ble res pirable dust stan dard. The res pi ra tors must be suit able
for use in the type and con cen tra tions of dust pres ent in the sub ject
area. Use of res pi ra tors by min ers is not per mit ted as a means of
con trol — that is, the mine op era tor must in sti tute ef fec tive en gi -
neer ing con trols to main tain the work ing en vi ron ment at or be low the 
ap pli ca ble res pirable dust stan dard. Min ers are en cour aged to make
use of all means avail able to pro vide the best pro tec tion from ex po -
sure to res pirable dust. This in cludes the proper use of per sonal res pi -
ra tory pro tec tion.

MSHA regu la tions re quire that res pi ra tors be ap proved by NIOSH,
and that when ever res pi ra tory pro tec tive equip ment is used the
em ployer must have a pro gram that is con sis tent with the re quire -
ments of ANSI (Ameri can Na tional Stan dards In sti tute) Z88.2- 1969
— Prac tices for Res pi ra tory Pro tec tion.



Medi cal Screen ing
While re duc ing ex po sures is the pri or ity of any pneu mo co nio sis
pre ven tion pro gram, medi cal screen ing can be used for early de tec -
tion of res pi ra tory dis ease. Such a pro gram could in clude:

• In for ma tion for min ers on the screen ing pro gram

• Pre- placement lung func tion tests and chest x- ray

• Lung func tion tests every 1-3 years af ter start ing work in a mine

• Chest x- rays every 3-5 years for ex posed min ers af ter start ing
work in a mine

• Medi cal and work his tory ques tion naires

• Res pi ra tory symp tom ques tion naire

For min ers em ployed at an un der ground coal mine, if tests show x- ray
evi dence of pneu mo co nio sis, the miner would be in formed of his/her
rights to trans fer to a less dusty area of the mine at no loss of pay.
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MSHA is sues ci ta tions and/or or ders in cases where res pirable dust
sam ples ex ceed per mis si ble lim its, for vio la tions of dust con trol
plans, for not mov ing Part 90 min ers to less dusty jobs, and other
situa tions.
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Fraud in cludes: hang ing dust pumps in wrong lo ca tions, tam per ing
with dust fil ters, fal si fi ca tion of rec ords, and any other act that al ters
re sults or facts. If you see or know of any of these ac tions, call any
MSHA of fice or the toll free MSHA Hot line:

1- 888- 249- 8223
Al though your name is not re quired, do give the mine lo ca tion and the 
spe cific area where the vio la tion was wit nessed. If you do give your
name, it will be kept con fi den tial.
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Min ers have the right to:

• Work in an en vi ron ment where dust lev els are kept at or be low
the le gal lim its re quired by MSHA.

• Ex pect that all nec es sary dust con trols are in place, used, and
prop erly main tained in all min ing situa tions.

• Be trained on the haz ards of all res pirable dusts po ten tially
found in their work place, spe cific dust con trols in ef fect, and
sam pling re quire ments.

• Be pro vided with ap pro pri ate, ap proved res pi ra tors when ever
ex posed to ex ces sive amounts of dust.

• Re quest an MSHA in spec tion, in clud ing dust sam pling, when
ex ces sive dust lev els are sus pected.

• Ex pect com pli ance with the MSHA- approved meth ane and dust 
con trol sec tion of the ven ti la tion plan dur ing each work ing shift
for un der ground coal mines.

• Re view the op era tor’s ven ti la tion plan posted on the mine
bul le tin board.

• Re view coal dust sam pling re sults which must be posted on the
mine bul le tin board for at least 31 days.

• Re ceive a free chest x- ray if work ing in an un der ground coal
mine.

• Trans fer to a less dusty job if work ing as an un der ground coal
miner when a chest x- ray shows evi dence of pneu mo co nio sis
(black lung or sili co sis).
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The op era tor must:

• Con tinu ously keep dust lev els at or be low the le gal lim its re -
quired by MSHA.

• Pro vide en vi ron mental haz ard train ing to all min ers.

• Make avail able ap pro pri ate, ap proved res pi ra tory equip ment to
all min ers ex posed to ex ces sive lev els of dust. 

• When res pi ra tors are re quired, es tab lish a res pi ra tory pro tec tion
pro gram in keep ing with ANSI Z88.2- 1969  Prac tices for Res pi -
ra tory Pro tec tion.

• Com ply with all pro vi sions of the MSHA- approved coal dust
con trol plan.

• Train min ers on the rea son for tak ing dust meas ure ments, the
rea son for plac ing dust con trol plans in ef fect, and the need for
MSHA health regu la tions. 

• Sam ple, every other month, all un der ground coal mines and des -
ig nated oc cu pa tions at many sur face op era tions.

• Re port, within 3 work ing days, any changes in op era tional
status that af fects coal dust sam pling. 

• Not open, tamper with, or al ter any coal dust sam ple re quired by
MSHA. 

• Post coal dust sam ple re sults for at least 31 days on the mine bul -
le tin board. 

• Con duct on- shift ex ami na tions for com pli ance with MSHA-
 approved dust con trol meas ures at un der ground coal mines.

• Pro vide work ing un der ground coal min ers the op por tu nity for
vol un tary free chest x- rays.

• Re port to MSHA within 10 work ing days af ter be ing no ti fied
or oth er wise learn ing that a miner has an oc cu pa tional lung dis -
ease, or for which an award of com pen sa tion has been  made.
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For ad di tional in for ma tion about mine health and safety con cerns
from MSHA, con tact:

MSHA’s Coal Mine Health Di vi sion at
(703) 235- 1358

MSHA Tech ni cal Sup port’s
Pitts burgh Safety and Health Tech nol ogy Cen ter

(412) 892- 6902

Find MSHA on the Inter net at
http://www.msha.gov

To re port sus pected fraud, call the toll free
MSHA Hot line at 1- 888- 249- 8223

You can also ob tain list ings of sources
on mine health from MSHA’s Tech ni -
cal In for ma tion Cen ter and Li brary:

Tele phone: (304) 256- 3531
FAX: (304) 256- 3372

e- mail: li brary@msha.gov

Train ing ma te ri als are avail able from MSHA’s Na tional Mine Health 
and Safety Acad emy. To get a copy of the lat est train ing ma te ri als
cata log:

Tele phone: (304) 256- 3257

FAX: (304) 256- 3368
e- mail: mlord@msha.gov
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